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Understanding the predictors of developmental changes in adolescent eating behaviours is important for the design of nutrition interventions. The
present study examined associations between individual, social and physical environmental factors and changes in adolescent eating behaviours
over 2 years. Consumption of fruits, vegetables and energy-dense snacks was assessed using a Web-based survey completed by 1850 adolescents
from years 7 and 9 of secondary schools in Victoria, Australia, at baseline and 2 years later. Perceived value of healthy eating, self-efficacy for
healthy eating, social modelling and support, and home availability and accessibility of foods were assessed at baseline. Self-efficacy for increasing
fruit consumption was positively associated with the change in fruit and vegetable consumption, while self-efficacy for decreasing junk food
consumption was inversely associated with the change in energy-dense snack consumption. Home availability of energy-dense foods was inversely
associated with the change in fruit consumption and positively associated with the change in energy-dense snack consumption, while home
availability of fruits and vegetables was positively associated with the change in vegetable consumption. Perceived value of healthy eating and
modelling of healthy eating by mothers were positively associated with the change in fruit consumption. Support of best friends for healthy
eating was positively associated with the change in vegetable consumption. Self-efficacy and home availability of foods appear to be consistent
predictors of change in fruit, vegetable and energy-dense snack consumption. Future study should assess the effectiveness of methods to increase
self-efficacy for healthy eating and to improve home availability of healthy food options in programmes promoting healthy eating among adolescents.
Fruit: Vegetables: Energy-dense snacks: Adolescents: Determinants: Longitudinal studies
Nutrition has come to the fore as one of the major modifiable
determinants of chronic disease(1). Establishing healthy eating
habits during adolescence is important given that eating beha-
viours likely to cause fatness are actively adopted during this
age(2), while fruit and vegetable consumption, which has both
immediate and long-term health-protective benefits(3,4), has
been shown to decline(5). Furthermore, eating behaviours and
habits established during adolescence are likely to persist into
adulthood(6,7). To prevent the development of chronic con-
ditions, decreasing the consumption of energy-dense foods and
increasing the consumption of fruits and vegetables during ado-
lescence are important targets for nutrition interventions. The
development of effective nutrition interventions requires a
detailed understanding of the determinants of target eating beha-
viours. More specifically, knowledge about the determinants of
developmental change in target eating behaviours during key
life stages such as adolescence is required(8).
Many potential determinants of adolescent eating
behaviours have been identified primarily from cross-sectional
studies(9 – 11). For example, review-level evidence has shown
that individual factors such as preferences, attitude, self-efficacy
and intentions are associated with fruit, vegetable and energy-
dense food consumption(9,12). In addition, perceived modelling
of eating behaviours, parental intake and home availability of
foods are the socio-environmental determinants best supported
by the literature in association with fruit, vegetable and energy-
dense food consumption among adolescents(9,11,12). However,
few studies have examined the determinants of developmental
changes in adolescent eating behaviours over time(13 – 15), with
existing studies being limited to the examination of change in
fruit and vegetable and soft drink consumption. For example,
changes in fruit and vegetable accessibility at home, accessibil-
ity at school, preferences and awareness of fruit and vegetable
recommendations have been associated with an increase in
fruit and vegetable consumption over 12 months(14). High per-
ceived behavioural control to decrease soft drink consumption,
low availability of soft drinks and stricter family food rules were
associated with decreases in consumption of soft drinks over
4 months(15). Studies are now needed that investigate potential
individual, social and physical environmental factors together
as potential determinants of change in a range of adolescent
eating behaviours over a longer time frame.
Given the importance of explicit theoretical foundations for
the effectiveness of behavioural change interventions(16), and
more specifically, nutrition interventions(17,18), behavioural
theories should be utilised to provide a framework for
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studying key factors associated with changes in eating
behaviours. Recent study support the use of social–ecological
models in understanding eating behaviours(19,20), as well as
other health behaviours (e.g. physical activity and sedentary
behaviours)(21,22) and health outcomes (e.g. obesity)(20).
Social–ecological models differ from other behavioural
models (e.g. theory of planned behaviour) in that they give
broader consideration to the contextual factors relative to the
individual. Social–ecological models posit that factors at the
individual (e.g. self-efficacy), social (social support) and
physical (e.g. availability and accessibility) environmental
levels interact to influence health behaviour(23,24). To our
knowledge, no previous studies have examined individual,
social and physical environmental determinants of develop-
mental change in consumption of fruits, vegetables and
energy-dense snacks among Australian adolescents. Using a
social–ecological framework, the present study aimed to
understand individual, social and physical environmental
predictors of changes in adolescents’ consumption of fruits,
vegetables and energy-dense snacks over a 2-year period.
Methods
Study procedure
The Youth Eating Patterns (YEP) study is a longitudinal study
of dietary habits among adolescents in Melbourne, Australia.
All co-educational state (government) and Catholic secondary
schools (years 7–12) with enrolments over 200, located in the
southern metropolitan region of Melbourne and the non-
metropolitan region of Gippsland, to the east of Melbourne,
were invited to participate in the study. Of the seventy schools
(forty-seven metropolitan and twenty-three non-metropolitan)
that met these criteria, thirty-seven (twenty metropolitan and
seventeen non-metropolitan) agreed to participate. The YEP
survey is an online food habits survey and was administered
by teachers during a class when students had access to compu-
ters. The survey was administered during 2004 and 2005
(baseline, T1) and again 2 years later in 2006 and 2007
(follow-up, T2). The study procedures were approved by the
Ethics Committee of Deakin University and the Victorian
Department of Education and Training and the Catholic Edu-
cation Office. A detailed description of the YEP survey, par-
ticipant recruitment and study procedures has been described
in previous publications(25,26).
Participants
All students (n 9842) from year 7 (aged 12–13 years) and year
9 (aged 14–15 years) from the participating schools were
invited to complete the online survey at baseline. Teachers
distributed parental consent forms via students asking per-
mission for their child to participate in the study. The consent
form also asked parents to provide information about their
family circumstances (e.g. marital status, education level,
employment status, number of children). Parental consent
was obtained for 4502 (46 %) of all eligible students. Online
surveys were completed at baseline by 3264 adolescents. Of
these, 1884 (58 %) completed the YEP survey at the 2-year
follow-up.
The present analyses are based on the subset of 1850
adolescents who had non-missing data for all the variables
examined in the present study (i.e. T1 data for eating beha-
viours, cognitive and environmental predictors and T2 data
for eating behaviours). Comparison of these 1850 adolescents
with those who were not followed up (n 1380) showed no
significant differences in the consumption of energy-dense
snacks, fruits and vegetables. However, a significantly
(P,0·05) higher proportion of adolescents who were followed
up, compared with those who were not, were girls (55·4 %
compared with 44·6 %) and were in year 7 at baseline
(65·2 % compared with 38·4 %).
Measures
The YEP survey collected information on demographic
characteristics of adolescents including date of birth, school
year and sex at T1.
Adolescent eating behaviours
Consistent with other large-scale studies of dietary intake and
eating behaviours of adolescents(27), food intake was assessed
at baseline (T1) and follow-up (T2) using an FFQ. This FFQ
was based on previously validated indices of food intake(28)
and is described in detail in previous publications(25,26).
Respondents indicated how frequently they had consumed
thirty-seven food items during the previous month. Seven
response categories ranged from ‘never or not in the last
month’ to ‘several times a day’.
The present analyses are based on a subset of six food
items from the FFQ completed at T1 and T2, which were
categorised into three food groups: fruits; vegetables;
energy-dense snacks. These indicators were selected due to
their importance in contributing to the healthfulness of overall
diet. The frequency of consumption of the six food items in
the past month was converted to a daily equivalent, which is
an established method(29) that has been used in other dietary
studies(27,30). Daily equivalent scores at T1 and T2 were calcu-
lated as follows: not in the last month (0·00 per d); several
times per month (0·11 per d); once a week (0·14 per d); a
few times a week (0·36 per d); on most days (0·71 per d);
once per day (1·00 per d); several times per day (2·50 per d).
The daily intake for each of the three food groups was
calculated by summing the daily equivalence for the food
items in each food group. The estimated daily intake of the
energy-dense snack group included the summed equivalence
of four items (confectionery, cakes, sweet biscuits and
potato crisps/salty snacks). The daily intake of fruits included
fruits as one item (fresh, canned, frozen or dried), and the
daily intake of vegetables included vegetables as one item.
Individual, social and physical environmental factors
Two questions, developed specifically for the present study,
assessed the perceived value (importance) of eating healthy
foods and limiting the amount of junk food consumed at T1.
Responses were marked on a four-point Likert scale, ranging
from (1) not at all important to (4) very important, and
summed (Cronbach’s a ¼ 0·70).
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Adolescents were asked three questions about their
confidence in cutting down on ‘junk food’ (i.e. food that is
low in nutritional value and typically high in energy) at T1:
‘If you wanted to, about how confident (sure) are you that
you could cut down on junk food when you’re hanging out
with friends’; ‘. . . at school’; ‘. . . at home’. They were also
asked three questions regarding confidence in eating more
fruits in the same situations at T1. Response options were
given on a four-point Likert scale, ranging from (1) not at
all confident to (4) very confident. Responses were summed
separately to provide two self-efficacy scores, one for cutting
down on junk food (Cronbach’s a ¼ 0·81) and one for increas-
ing fruit consumption (Cronbach’s a ¼ 0·84).
Perceived modelling of the eating behaviour of two key
persons (best friend and mother) was assessed with items
developed specifically for the present study at T1. For each,
the adolescent provided a rating of their agreement with
four separate statements: my best friend/mother eats healthy
food; limits junk foods; eats vegetables most days; eats
fruits most days (ranging from (1) disagree to (3) agree).
Two variables were created by summing the responses to
the four items (Cronbach’s a ¼ 0·77 for perceived modelling
of healthy eating by best friend and Cronbach’s a ¼ 0·71 for
perceived modelling of healthy eating by mother). In addition,
perceived social support of friends and family was assessed
with items adapted from Sallis et al.(31) at T1. For each, the
adolescent provided a rating of their agreement (ranging
from (1) never/rarely to (3) often) with four separate state-
ments: whether friends/family make you feel good about
what you eat; eat healthy food with you; discourage you
from eating junk food; encourage you to eat healthy food.
Two variables were created by summing the responses to
the four items (Cronbach’s a ¼ 0·77 for perceived support
for healthy eating by best friend and Cronbach’s a ¼ 0·71
for perceived support for healthy eating by family).
Perceived availability of different foods within the
home environment (environmental predictor) was assessed
with items adapted from the Project EAT(27) at T1. Respon-
dents were asked how frequently (ranging from (1) never/
rarely to (4) always) the following items were available
within the home: fruits; vegetables; cakes or sweet biscuits;
potato crisps or salty snacks; chocolate or lollies. The
frequency of availability of fruit and vegetable items was
summed (Cronbach’s a ¼ 0·74), as were the frequencies
of the energy-dense snack items (Cronbach’s a ¼ 0·81).
Accessibility of places to buy fast foods and places to buy
snacks near to where adolescents live was assessed with
items developed specifically for the present study at T1. For
each, the adolescents provided a rating of the accessibility
of such places, ranging from (1) none/don’t know to (3)
a lot. Responses for the two items were then summed
(Cronbach’s a ¼ 0·74).
Statistical analysis
All analyses were conducted using the SPSS statistical soft-
ware package version 17.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used to summarise the demographic
and eating characteristics of the sample. Independent t tests
were conducted to determine sex and year-level differences
in predictor and outcome variables. Pearson’s correlation
was used to assess correlations (r) between the baseline (T1)
and follow-up (T2) eating behaviours.
Bivariate linear regression analyses (model 1) were con-
ducted to examine associations between the proposed individ-
ual, social and physical environmental factors and the changes
in the eating behaviours of interest. All predictor factors that
were significantly associated with the change in eating beha-
viour in the bivariate analyses were entered into multiple
linear regression models (model 2). In each model, T2
eating behaviour was entered as the dependent variable, and
T1 eating behaviour was entered as a covariate to allow for
a prediction of the change in behaviour over the 2-year
period(15,32). This method corrects for the phenomenon of
regression to the mean. The consequence of regression to
the mean is that, by chance, the change between baseline
and follow-up is related to the initial value(32). Given that
all eating behaviours at baseline were significantly associated
with their respective eating behaviour at follow-up (fruit
consumption r 0·38 (P,0·01); vegetable consumption r 0·28
(P,0·01); energy-dense snack consumption r 0·40 (P,0·01)),
this method of examining the predictors of change was
deemed appropriate. In the following sections, follow-up
eating behaviour corrected for baseline eating behaviour is
classified as ‘change’ in eating behaviour. All regression
models were adjusted for sex and age (year level) of
adolescents.
Results
The majority of the adolescent sample at baseline were girls
(55 %) and in year 7 (65 %). The mean age of adolescents
was 13·2 (SD 1·6) years. Individual, social and physical
environmental variables (T1) and eating behaviours at
baseline (T1) and follow-up (T2) are described in Table 1
according to sex and year level. Females had significantly
higher perceived values for healthy eating and higher
self-efficacy for increasing fruit consumption than males.
Females also reported higher perceived modelling for
healthy eating by best friend, higher levels of support for
healthy eating by best friend and family and higher perceived
availability of fruits and vegetables at home than males.
Females reported higher intakes of fruits (serves/d) at base-
line and follow-up and higher intakes of vegetables at
follow-up than males. Males reported higher perceived avail-
ability of energy-dense snack foods at home and higher
intakes of energy-dense snacks (serves/d) at follow-up
than females.
Participants in year 7 at baseline had significantly higher
perceived values for healthy eating and reported higher per-
ceived modelling for healthy eating by best friend, higher
levels of support for healthy eating by best friend and
family and higher perceived availability of fruits and veg-
etables and energy-dense snack foods at home than partici-
pants in year 9 at baseline. Furthermore, those in year 7 had
higher intakes of vegetables (serves/d) at baseline and follow-
up and higher intakes of energy-dense snacks (serves/d)
at follow-up than those in year 9 at baseline.
Tables 2–4 show the results of the bivariate and multiple
linear regression analyses on changes in fruit, vegetable and
energy-dense snack consumption, respectively. After adjust-
ing for baseline fruit consumption, sex and year level,
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seven variables were associated with changes in fruit
consumption (model 1, Table 2). After adjusting for all sig-
nificant variables from model 1, only four variables remained
significant (model 2). Values for healthy eating, self-efficacy
for increasing fruit consumption and modelling of healthy
eating by mother were associated with positive changes in
fruit consumption. Perceived home availability of energy-
dense snack foods was associated with negative changes in
fruit consumption. These variables accounted for 19 % of
the variance in the change in fruit consumption.
Table 1. Description of individual, social and physical environmental variables at baseline (2004–5) and eating behaviours at baseline and follow-up by
sex and year level of adolescent participants (n 1850)‡
(Mean values and standard deviations)
Males
(n 828)
Females
(n 1032)
Year 7
(n 1202)
Year 9
(n 648)
Mean SD Mean SD Mean SD Mean SD
Individual
Value of healthy eating (range 2–8) 5·99 1·49 6·18** 1·37 6·26 1·34 5·79††† 1·52
Self-efficacy for increasing fruit (range 3–12) 8·96 2·61 9·56*** 2·23 9·37 2·43 9·15 2·41
Self-efficacy for decreasing junk food (range 3–12) 8·57 2·51 8·77 2·18 8·73 2·36 8·60 2·28
Social environment
Perceived modelling of healthy eating by best friend (range 4–12) 8·88 2·14 9·38*** 2·14 9·31 2·09 8·86††† 2·22
Perceived modelling of healthy eating by mother (range 4–12) 11·09 1·54 11·15 1·31 11·16 1·36 11·05 1·52
Perceived support of best friend for healthy eating (range 4–12) 6·41 2·21 7·14*** 2·08 6·97 2·20 6·52††† 2·07
Perceived support of family for healthy eating (range 4–12) 9·00 2·12 9·56*** 1·87 9·47 1·99 9·00††† 2·04
Physical environment
Home availability of fruits and vegetables (range 2–8) 7·44 1·13 7·59*** 0·91 7·56 0·97 7·46† 1·09
Home availability of energy-dense snack foods (range 3–12) 7·66 2·14 7·42** 1·91 7·44 1·98 7·68† 2·08
Accessibility of places to buy unhealthy foods close to home (range 2–8) 3·91 1·21 3·97 1·16 3·89 1·18 4·03† 1·19
Eating behaviours
Fruit serves/d
Baseline (T1) 0·84 0·84 0·98*** 0·85 0·94 0·86 0·87 0·83
Follow-up (T2) 0·84 0·83 1·10*** 0·90 1·01 0·88 0·93 0·88
Vegetable serves/d
Baseline (T1) 0·75 0·67 0·73 0·62 0·78 0·65 0·68††† 0·60
Follow-up (T2) 0·66 0·54 0·76*** 0·57 0·74 0·58 0·65††† 0·52
Energy-dense snack serves/d
Baseline (T1) 1·26 1·56 1·19 1·32 1·22 1·42 1·22 1·46
Follow-up (T2) 1·10 1·35 0·99* 1·11 1·08 1·27 0·96† 1·12
Mean values were significantly different from those of males: *P,0·05; **P,0·01; ***P,0·001.
Mean values were significantly different from the adolescents in year 7: †P,0·05; †††P,0·001.
‡ One-way ANOVA for differences by sex and year level.
Table 2. Results of bivariate and multiple linear regression analyses: individual, social and physical environmental variables and (model 1) T2 fruit
serves/d adjusted for T1 fruit serves/d, sex and school year; (model 2) T2 fruit serves/d adjusted for T1 fruit serves/d, sex, school year and all variables
significant in the bivariate linear regression analyses
(Unstandardised regression coefficients and 95 % confidence intervals)
T2 fruit (serves/d) model 1* T2 fruit (serves/d) model 2†
Unstandardised
regression
coefficient 95 % CI P
Unstandardised
regression
coefficient 95 % CI P
Individual
Value of healthy eating 0·07 0·04, 0·090 ,0·001 0·03 20·001, 0·06 0·050
Self-efficacy for increasing fruit 0·04 0·02, 0·06 ,0·001 0·02 0·004, 0·05 0·021
Self-efficacy for decreasing junk food 0·03 0·01, 0·04 0·002 20·01 20·03, 0·01 0·399
Social environment
Modelling of healthy eating by best friend 0·02 20·001, 0·03 0·068
Modelling of healthy eating by mother 0·07 0·05, 0·09 ,0·001 0·06 0·03, 0·09 ,0·001
Support of best friend for healthy eating 0·03 0·01, 0·05 ,0·001 0·01 20·01, 0·03 0·289
Support of family for healthy eating 0·04 0·02, 0·06 ,0·001 0·01 20·01, 0·03 0·317
Physical environment
Home availability of fruits and vegetables 0·02 20·02, 0·06 0·259
Home availability of energy-dense snack foods 20·04 20·06, 20·02 ,0·001 20·03 20·05, 20·01 0·011
Accessibility of places to buy fast foods
and snacks close to home
20·002 20·03, 0·03 0·877
T1, baseline; T2, follow-up.
* Model 1: adjusted for sex, year level and baseline fruit intake.
† Model 2: adjusted for sex, year level, baseline fruit intake and all significant predictor variables from model 1.
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After adjusting for baseline vegetable consumption, sex and
year level, seven variables were associated with changes in
vegetable consumption (model 1, Table 3). After adjusting
for all significant variables from model 1, only three variables
remained significant (model 2). Self-efficacy for increasing
fruit consumption, support for healthy eating by best friend
and perceived home availability of fruit and vegetables were
associated with positive changes in vegetable consumption.
These variables accounted for 10 % of the variance in the
change in vegetable consumption.
After adjusting for baseline energy-dense snack consump-
tion, sex and year level, four variables were associated with
changes in energy-dense snack consumption (model 1,
Table 4). After adjusting for all significant variables from
model 1, only two variables remained significant (model 2).
Self-efficacy for decreasing junk food consumption was
negatively associated with changes in energy-dense snack
consumption. Perceived home availability of energy-dense
snack foods was positively associated with changes in energy-
dense snack consumption. These two variables accounted
Table 3. Results of bivariate and multiple linear regression analyses: individual, social and physical environmental variables and (model 1) T2 veg-
etable serves/d adjusted for T1 vegetable serves/d, sex and school year; (model 2) T2 vegetable serves/d adjusted for T1 vegetable serves/d, sex,
school year and all variables significant in the bivariate linear regression analyses
(Unstandardised regression coefficients and 95 % confidence intervals)
T2 vegetable (serves/d) model 1* T2 vegetable (serves/d) model 2†
Unstandardised
regression
coefficient 95 % CI P
Unstandardised
regression
coefficient 95 % CI P
Individual cognitions
Value of healthy eating 0·03 0·02, 0·05 ,0·001 0·01 20·01,0·03 0·275
Self-efficacy for increasing fruit 0·03 0·02, 0·04 ,0·001 0·02 0·003, 0·03 0·017
Self-efficacy for decreasing junk food 0·02 0·01, 0·03 ,0·001 0·001 20·01, 0·01 0·928
Social environment
Modelling of healthy eating by best friend 0·01 20·002, 0·02 0·100
Modelling of healthy eating by mother 0·01 20·01, 0·02 0·490
Support of best friend for healthy eating 0·02 0·01, 0·03 0·001 0·01 0·001, 0·03 0·029
Support of family for healthy eating 0·02 0·004, 0·03 0·009 0·001 20·01, 0·02 0·847
Physical environment
Home availability of fruits and vegetables 0·04 0·01, 0·07 0·003 0·03 0·001, 0·05 0·042
Home availability of energy-dense snack foods 20·02 20·03, 20·01 0·004 20·01 20·03, 0·001 0·066
Accessibility of places to buy fast foods and
snacks close to home
20·01 20·03, 0·01 0·184
T1, baseline; T2, follow-up.
* Model 1: adjusted for sex, year level and baseline vegetable intake.
† Model 2: adjusted for sex, year level, baseline vegetable intake and all significant predictor variables from model 1.
Table 4. Results of bivariate and multiple linear regression analyses: individual, social and physical environmental variables and (model 1) T2 energy-
dense snack serves/d adjusted for T1 energy-dense serves/d, sex and school year; (model 2) T2 energy-dense serves/d adjusted for T1 energy-dense
serves/d, sex, school year and all variables significant in the bivariate linear regression analyses
(Unstandardised regression coefficients and 95 % confidence intervals)
T2 energy-dense snack (serves/d) model 1* T2 energy-dense snack (serves/d) model 2†
Unstandardised
regression
coefficient 95 % CI P
Unstandardised
regression
coefficient 95 % CI P
Individual cognitions
Value of healthy eating 20·07 20·11, 20·03 ,0·001 20·03 20·07, 0·01 0·181
Self-efficacy for increasing fruit 20·04 20·06, 20·02 0·001 20·01 20·03, 0·02 0·604
Self-efficacy for decreasing junk food 20·06 20·08, 20·03 ,0·001 20·03 20·06, 20·002 0·037
Social environment
Modelling of healthy eating by best friend 20·01 20·04, 0·01 0·275
Modelling of healthy eating by mother 0·02 20·01, 0·06 0·204
Support of best friend for healthy eating 20·01 20·04, 0·01 0·325
Support of family for healthy eating 20·01 20·03, 0·02 0·801
Physical environment
Home availability of fruits and vegetables 0·01 20·04, 0·07 0·640
Home availability of energy-dense snack foods 0·09 0·06, 0·12 ,0·001 0·08 0·05, 0·12 ,0·001
Accessibility of places to buy fast foods
and snacks close to home
0·03 20·01, 0·07 0·167
T1, baseline; T2, follow-up.
* Model 1: adjusted for sex, year level and baseline energy-dense snack intake.
† Model 2: adjusted for sex, year level, baseline energy-dense snack intake and all significant predictor variables from model 1.
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for 19 % of the variance in the change in energy-dense snack
consumption.
Discussion
Little is known about the predictors of developmental change
in adolescent dietary behaviours, yet such information is
important for the design of nutrition interventions. The pre-
sent study is one of the first to examine the associations
between factors from individual, social and physical environ-
mental domains and the change in fruit, vegetable and
energy-dense snack consumption over 2 years. Self-efficacy
and perceived home availability of foods were consistent
predictors of change in all three of the dietary behaviours
assessed. Evidence suggests that different foods are encoded
with different meanings (e.g. comfort, pleasure, boredom,
upset and relief)(33) and moods(34), are often consumed in
different environments (e.g. alone at home, family meals,
eating out and on the go), and their consumption may be
influenced by different factors(35,36). Identifying eating beha-
viours that ‘share’ determinants is important for the design
of nutrition-focused interventions. Interventions targeting
the change in multiple eating behaviours offer the potential
of increased health benefits, maximised health promotion
and reduced costs.
Sex and age differences were seen in individual, social and
environmental variables as well as in adolescent eating beha-
viours. Girls and younger students consistently reported higher
scores on more positive variables, compared with boys and
year 9 students. For example, girls and year 7 students
reported higher scores on values for healthy eating, support
for healthy eating by best friend and family, home availability
of fruits and vegetables, consumption of fruits and vegetables,
and reported lower consumption of energy-dense snacks. Such
findings are consistent with previous studies(12,37 – 39) and
suggest that interventions aimed at promoting healthy eating
among adolescents should be sex and age specific.
Findings from the multivariable models in the present
study suggested that self-efficacy was a consistent predictor
of the change in adolescent eating behaviours. Several cross-
sectional studies have shown a positive association between
self-efficacy and fruit and vegetable consumption in adoles-
cents(12,40,41). Findings from the present study support and
add to previous longitudinal studies(14) by showing that
adolescents in Australia who have high self-efficacy for
increasing fruit consumption are more likely to positively
change their fruit consumption over time. Self-efficacy for
increasing fruit consumption was also positively associated
with changes in vegetable consumption. It is possible that
a higher self-efficacy for increasing fruit consumption is
indicative of a higher self-efficacy for healthy eating. High
self-efficacy for increasing fruit consumption might increase
the likelihood of intending to adopt healthier eating beha-
viours, and intentions, according to the theory of planned
behaviour(42), are a pre-requisite to behavioural change(43).
Such pathways have not been tested previously with regard
to adolescent self-efficacy for healthy eating but could provide
insight into possible strategies for nutrition interventions.
Previous cross-sectional research has shown that self-
efficacy for making healthy food choices is associated with
lower energy-dense snack consumption(44). Findings of the
present study corroborate and extend such research by show-
ing that adolescents who have high self-efficacy for decreasing
junk food consumption are more likely to decrease their con-
sumption of energy-dense snacks over time. Self-efficacy is a
social cognition that reflects individuals’ judgements of
their capabilities to organise and execute courses of action
required to attain designated types of performances(45). Little
is known about why some adolescents report higher levels
of self-efficacy for healthy eating than others. A study on
child socialisation suggests that the quality of parent–child
interactions is significantly related to the development of
adolescent self-efficacy(46). Bandura(47) suggests that people’s
beliefs concerning their efficacy can be developed by four
main forms of influence including mastery experiences
(experiences of success/failure), vicarious experiences (pro-
vided by social models), social persuasion (verbal persuasion)
and their physiological and emotional states (perception and
interpretation of emotional and physical reactions). The con-
sistency of the present findings regarding self-efficacy as a
predictor of the change in adolescent eating behaviours
suggests that this cognitive construct warrants further investi-
gation in the domain of adolescent nutrition. An increased
understanding of the determinants of self-efficacy for healthy
eating in adolescents could inform interventions to promote
self-efficacy in an effort to improve a range of eating beha-
viours among adolescents.
Individual behavioural change is difficult to achieve without
addressing the context in which people make decisions(48).
Adolescents may have the confidence and belief that they
are able to increase the consumption of healthy foods, but if
the environment is not supportive (e.g. low access and avail-
ability of healthy food options), making healthy choices may
then be difficult(48). Several cross-sectional studies have
shown a positive association between home availability of
fruits and vegetables and adolescent consumption of fruits
and vegetables(12,27,41), and a positive association between
home availability of unhealthy foods and consumption of
fast foods(49). In addition, low home availability of soft
drinks has been associated with decreases in adolescent soft
drink consumption over a 4-month period(15). To the best of
our knowledge, there are no studies examining the association
between home availability of healthy and unhealthy foods and
the change in adolescent eating behaviours over time. The pre-
sent study advances previous findings by demonstrating that
perceived home availability of fruits and vegetables is posi-
tively associated with the change in vegetable consumption,
and that perceived home availability of energy-dense foods
is negatively associated with the change in fruit consumption
and positively associated with the change in energy-dense
snack consumption. The present findings suggest that readily
available foods within the home are likely to influence dietary
intake among adolescents. Given that more than two-thirds of
the foods that young people consume are from the home(50),
the effectiveness of methods for increasing home availability
of healthy food options and for decreasing home availability
of unhealthy foods should be tested.
In addition to self-efficacy and perceived home availability,
modelling of healthy eating by the adolescent’s mother was
positively associated with the change in fruit consumption.
Parental modelling of healthy eating has been associated
with adolescent fruit consumption in a cross-sectional
N. Pearson et al.6
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study(40) and with the change in children’s fruit and vegetable
consumption in longitudinal research(14). Even though adoles-
cents become more autonomous with age, the findings of the
present study suggest that the influence of the home (as
shown above with home availability) and of mother’s food
intake is important. Given that in the majority of households
food shopping is predominantly undertaken by the
mother(51), nutrition interventions focusing on adolescents
are unlikely to be effective if they do not also target mothers.
Perceived value of healthy eating was positively associated
with the change in fruit consumption. The value (or reinfor-
cing value) that adolescents place on certain behaviours can
be described as the relative amount of motivated responding
an individual is willing to engage in to gain access to one of
two alternatives (e.g. fruit v. chocolate)(52). Research with
adults has shown that the reinforcing value of certain foods
is a stronger predictor of energy intake than liking of
foods(53,54). To the best of our knowledge, no previous study
has examined the association between perceived value of
healthy eating and the change in adolescent eating behaviours.
A better understanding of how the reinforcing value of healthy
eating develops as well as methods to make healthy foods
more reinforcing may improve efforts to promote healthy
eating to adolescents.
Support for healthy eating by best friends was positively
associated with the change in vegetable consumption. This
is a novel finding since there is a lack of longitudinal research
examining the association between dietary behaviours and prac-
tices of friends during adolescence. That support for healthy
eating by friends was associated with the change in vegetable
consumption may be a reflection of the environments
during which vegetables are consumed during adolescence
(i.e. an option when eating out or at school mealtimes).
Modelling of healthy eating by best friends was not associated
with eating behaviours in the present study. This finding is con-
sistent with that of previous studies(55,56). Support for healthy
eating by family and accessibility of places to buy fast foods
and snacks close to home were not associated with the change
in eating behaviours in the present study. Potentially, more
direct or proximal factors (i.e. modelling by mother, availability
of foods within, rather than around, the home) may be more
important determinants of the change in eating behaviours
for this target group, whose diets are still relatively heavily
dependent on the purchasing decisions of the households’
primary food provider.
In considering these findings, it is important to acknowledge
the limitations of the study. There was some loss of partici-
pants at follow-up and some differences between those with
follow-up data and those with baseline-only data, although
the sample at follow-up remained diverse. A mixture of
food-specific (e.g. self-efficacy for increasing fruit consump-
tion) and more general (e.g. modelling of healthy eating) pre-
dictor variables was examined in relation to multiple dietary
outcomes in the present study. Examining the associations
between food-specific predictor variables and specific eating
behaviours could be insightful; however, due to the nature
of the YEP study, this was not possible. To overcome some
of the challenges with the YEP study relating to participation
rate, the original questionnaire was reduced after pilot testing
to minimise respondent burden. Furthermore, the YEP study
was designed to look at a range of dietary outcomes of
which fruits, vegetables and energy-dense snacks are just
three, so given the need to minimise the respondent burden
as mentioned earlier, in most cases, it was not possible to
include predictors specific to each dietary outcome. All data
were collected by self-report and are subject to socially
desirable response bias or other misreporting. When using
observational data, prospective relationships can, as for
cross-sectional data, be due to a third antecedent. Thus,
we do not assume causality. Strengths of the study include
its longitudinal design, the large regionally diverse sample
of adolescents, the long time frame of follow-up and a range
of theoretically derived predictors from individual, social
and physical environmental domains.
Acknowledging its limitations, the findings of the present
study are important since little is known about the mechanisms
underlying dietary behavioural change among adolescents.
The findings suggest that future study should assess the effec-
tiveness of methods to increase self-efficacy for healthy eating
and to improve home availability of healthy food options in
programmes promoting healthy nutrition among adolescents.
The involvement of mothers is likely to be particularly import-
ant in such efforts.
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